were not introduced into Japan in large numbers until after the
Second World War. The chronicity of tobacco use, particularly of
those forms of tobacco that are commonly inhaled, is probably more
important than age per se in producing COLD death. The chronicity
of tobacco use differs in different countries and between men and
women in the same country; these differences would be expected to
result in different COLD mortality ratios.

In several of these prospective mortality studies, the mortality
ratio for COLD deaths in smokers compared with nonsmokers was
even larger than that found for lung cancer. This is consistent with
the data in the previous chapter showing that cigarette smoking is
the major predictor of decline in lung function and is also consistent
with the clinical observation that clinically significant airflow
obstruction is rare in the absence of a history of smoking.

Retrospective Studies

The relationship between smoking and mortality from COLD was
also examined in several large retrospective studies. Wicken (1966)
conducted a study of 1,189 men living in Ireland who died from
chronic bronchitis. Smoking habits were determined through person-
al interviews with relatives of the decedents. The relative risk for
mortality from COLD was increased in smokers as compared with
nonsmokers. Smokers of as few as 1 to 10 cigarettes per day had a
2.95-fold higher risk for mortality from COLD as compared with
nonsmokers.

Dean and associates conducted two retrospective studies of the
relationship between changes in smoking patterns and changes in
mortality from bronchitis among a sample of the population in
urban areas and in rural areas of northeast England. The periods of
observation in the two studies were 1952 to 1962 (Wicken and Buck
1964; Wicken 1966) and 1963 to 1972 (Dean et al. 1977, 1978),
respectively. Smoking status classifications in the two studies were
similar, and were based upon questions relevant to the last 2 years
before death or interview. In both studies, the relative risk for
mortality from chronic bronchitis was substantially increased for
smokers as compared with nonsmokers.

In summary, data from both the prospective and the retrospective
studies consistently demonstrate an increase in mortality from
COLD for smokers as compared with nonsmokers. These studies
include populations of widely different ages, social and ethnic
groups, geographic locations, and occupations; nevertheless, they
strongly support a causal relationship between smoking and COLD.
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TABLE 4.—COLD mortality rates for men and women, by
number of cigarettes smoked per day,

prospective studies

Men Women
Cigarettes Mortality Cigarettes Mortality COLD disease
Study per day ratios per day ratios classification
British Nonsmoker 1.00 Nonsmoker 1.00 Chronic bronchiti
physicians 1-14 17.00 1-14 10.50 emphysema; or
15-24 26.00 15-24 28.50 both
25+ 38.00 25+ 32.00
US. veterans Nonsmoker 1.00 Chronic bronchiti:
1-9 3.63
10-20 4.51
21-39 4.57
40+ 8.31
Nonsmoker 1.00 Emphysema
1-9 5.33
10-19 14.04
21-39 17.04
40+ 25.34
Nonsmoker 1.00 Chronic bronchitis
1-9 484 and emphysema
10-19 11.23
21-39 1745
40+ 21.98
Canadian Nonsmoker 1.00 Chronic bronchitis
veterans 1-9 7.02
10-20 13.65
21+ 14.63
Nonsmoker 1.00 Emphysema
1-9 4.81
10-20 6.12
21+ 6.93
Japanese Nonsmoker 1.00 Nonsmoker 1.00 Emphysema
< 100,000 0.51 < 100,000 2.28
< 200,000 2.57 < 200,000 3.14
> 300,000 1.93 > 300,000 10.93
California men  Nonsmoker? 1.00 Emphysema
in various About ', pk 818
occupations About 1 pk 11.80
About 1Y, pk 20.86
American Cancer Nonsmoker 1.00 All pulmonary
Society 1-9 167 diseases other
9-State 10-20 3.00 than cancer?®
20+ 3.64

! Data for the Japanese study are for lifetime exposure by > total number of cigarettes consumed.
? Nonsmoker in the California occupations study also includes > smokers of pipes and cigars.
*Pneumonia, influenza, TB, asthma, bronchitis, lung abecess, etc.
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Male and Female Ditferences in COLD Mortality

Mortality data presented by the National Center for Health
Statistics indicate that in 1980 the number of deaths from COLD was
2.36 times higher among men than among women (9th ICDA nos.
490, 491, 492, and 494-496). In the prospective studies reviewed
above, it is also apparent that the relative risk for death from COLD
was greater for male smokers than for female smokers, although
both male and female smokers exhibited a greater risk than
nonsmokers for death from COLD. These differences are most likely
a consequence of differences in male and female smoking patterns.
The women in these studies tended to smoke fewer cigarettes, inhale
less deeply, and begin smoking later in life than the men. They more
frequently smoked filtered and low tar and nicotine cigarettes and
had less occupational exposure to pulmonary irritants than men.
These differences in mortality from COLD are narrowing because of
a more rapid rise in female mortality from COLD (see Table 1).

Figures 6 and 7 help to explain the malefemale differences in
COLD mortality ratios in the prospective mortality studies and in
U.S. COLD death rates. The figures are descriptions of the preva-
lence of cigarette smoking in successive 10-year birth cohorts of men
and women as those cohorts progressed through the years 1900-1980
(Harris 1983). Examination of these figures revealed several impor-
tant findings. Relatively few women took up smoking prior to 1930.
The heaviest smoking cohorts of men have a prevalence of over 70
percent compared with 45 percent of women, and the male cohorts
with these peak prevalences are older than the female cohorts.
However, as discussed earlier, the incremental and progressive
nature of cigarette-induced lung injury results in both prevalence
and duration of cigarette smoking having an impact on COLD death
rates. Therefore, in examining Figures 6 and 7 it is important to
consider the span of years of a given prevalence of smoking
maintained by a given birth cohort as well as the peak prevalence
achieved by that cohort. The COLD death rates should then be
proportional to the area under the prevalence curve described by
each cohort, rather than to the peak of that curve.

A careful examination of Figure 6 reveals that the area under the
prevalence curve for the cohort born between 1921 and 1930 is less
than the area under the curve for the cohort born between 1911 and
1920, in spite of their similar peak prevalences. This difference is due
to the more rapid decline in prevalence with age in the 1921 to 1930
cohort. Similarly, the cohort born between 1901 and 1910 partially
compensates for a peak prevalence that is lower than the 1911 to
1920 cohort by having a somewhat a broader base. Each of the
cohorts born prior to 1900 have substantially smaller areas under
their curves than those born during the first three decades of this
century. These differences in prevalence are reflected in the changes
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FIGURE 6.—Prevalence of cigarette smoking among
successive birth cohorts of men, 1900-1980,
derived from smoking histories in the National
Health Interview Survey (HIS)

SOURCE: Harris 1983.

in age-specific death rates portrayed in Figure 8 and Table 5. The
oldest age group (75-84) continues to show a rapid rise in COLD
death rates as those birth cohorts with increasing prevalence and
duration of smoking move into this age range. In the age range 65-74
the rates rose rapidly from 1960 through the mid 1970s, but seem to
be leveling off, consistent with the fact that this age group is now
made up entirely of men born after 1900. In the age range 55-64 the
rates suggest a slight downturn beginning in the mid 1970s,
coincident with the entry of the 1921 to 1930 birth cohort into this
age group. The numbers for the age range 45-54 are too small to
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FIGURE 7.—Prevalence of cigarette smoking among
successive birth cohorts of women, 1900-1980,
derived from smoking histories in the National

Health Interview Survey (HIS)

SOURCE: Harris 1983.

permit firm conclusions, but also suggest that a downturn in rates
occurred in this group in the late 1960s.

A close examination of Figures 6 and 7 also offers an explanation
of the differences in mortality ratios for men and women observed in
the prospective studies. COLD is a slow, progressive disease, and
death from COLD usually results only after extensive lung damage
has occurred. The fact that death from COLD is unusual prior to age
45 reflects, in part, the 30 or more years required for cigarette smoke
to damage enough lung to result in death. The substantial ventilato-
ry reserve of the lung allows a significant amount of damage to exist
in a person without symptomatic limitation or risk of death from
COLD. The prospective mortality studies were conducted in the
1950s and 1960s, a point in time approximately 30 years after the
beginning of the rise in smoking prevalence among women demon-
strated in Figure 7. Even the older cohorts, where significant
mortality might be expected, had begun smoking largely after 1930,
and therefore had a shorter duration of smoke exposure than the
men born in the same years. This shorter duration of the smoking
habit, together with the previously described tendency of women to
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